evolutionarily ancient. The best-studied and founding member of this family is the human low-density lipoprotein (LDL) receptor, which is responsible for the cellular uptake of cholesterol-containing LDLs via coated pitmediated endocytosis (Brown and Goldstein, 1986). 
activity (
). Boca is concentrated apically in polarized cells, such as embryonic blastoderm cells (Figure 2B ). In addition, Boca colocalizes with an ER marker protein but shows no overlap with a Golgi marker or with filamentous actin (F actin) as detected by phalloidin staining (Figures 2D-2G ).
boca Is an Essential Component of the Wg Pathway
We initially characterized a potential role for boca during Drosophila development by injecting double-stranded boca RNA into embryos. Strikingly, nearly all of the adult survivors had no or a greatly reduced proboscis ( Figure  2C ), prompting us to name this gene boca. This phenotype is also observed in some wg mutant flies, such as wg CX3 homozygotes (data not shown) (Baker, 1988) . Aside from this phenotype, flies that survived the RNAi injection appear normal. To further characterize boca's role in development, we searched for a loss-of-function mutation in boca. boca maps to cytological position 43E, a region where several lethal complementation groups have previously been defined (Heitzler et al., 1993) . We sequenced the boca gene amplified and cloned from representative alleles for these complementation groups and found that one, l(2)43Ea, contained a mutation predicted to change Trp49, a residue that is conserved in all known Boca homologs, into an Arg (Figure 1 ). To is likely to be a loss-of-function mutation. We analyzed homozygous clones of the boca 1 mutation in adults and imaginal discs. All of the phenotypes dedicated to the LDLR family. Thus, boca is an unusual generated in this way suggest that boca 1 cells are unable type of chaperone because it is specifically required for to transduce a signal in the Wg pathway. In adults, boca The Boca-dependent trafficking of both Yl and Arrthese receptors. One way to assay for a problem in pathway demonstrated that boca function is required These higher molecular weight species are not observed downstream of Wg and upstream of arm. Together with when these extracts are incubated with the disulfide the observation that boca encodes an ER protein, these bond reducing agent, dithiothreitol (DTT). In contrast, experiments suggested that the defect in Wg signaling the absence of Boca did not effect the migration of Fz2-is due to a block in the maturation or processing of one flu in either the presence or absence of DTT ( Figure 7B) . of the two Wg coreceptors, Fz/Fz2 or Arr. In addition, We also compared Yl from wild-type versus boca 1 egg however, females with boca mutant germlines are sterile chambers. As described above, when similar amounts and lay eggs that have a yolkless phenotype. This pheof egg chambers were used to prepare extracts, we notype is also observed when the vitellogenin receptor, found that the levels of Yl were lower in the boca 1 mutant encoded by the yl gene, is nonfunctional. As both yl and ( Figure 6D ). However, when we loaded higher amounts arr encode members of the LDL receptor family in flies, of boca 1 extracts we found that a portion of Yl, like Arrthese results suggest that the maturation of this receptor flu, also migrated as higher molecular weight species.
family is specifically impaired in the boca mutant. In As with Arr-flu, these slower migrating species were agreement with this suggestion, we found that the trafonly observed in the absence of DTT ( Figure 7C) PBS with calcium and magnesium (D-PBS). Cells were resuspended at 4 ϫ 10 6 cells/ml and incubated with freshly dissolved 1.2 mg/ml To identify the mutation in l(2)43Ea, we prepared genomic DNA from single homozygous l(2)43Ea embryos. A 950 bp genomic frag-EZ-link Sulfo-NHS-SS-biotin (Pierce) in D-PBS 1 hr at 4ЊC. The crosslinking reagent was replenished every 20 min. Afterward, the sulfoment comprising the boca coding region was PCR amplified and two independent products were sequenced. We identified two dif-NHS-SS-biotin was quenched with NH 4 Cl and cells were washed four times with cold D-PBS. Cell lysates were prepared and incuferences between the boca coding sequence in l(2)43Ea DNA and wild-type. One is a conservative polymorphism that is also present in bated overnight with immobilized streptavidin agarose beads (Pierce). After washing the streptavidin beads with lysis buffer, total the parental mutagenized stock. The second base pair substitution changes the codon TGG, coding for Trp49, to AGG, which codes extract and fractions that were bound or not bound to the streptavidin beads were analyzed by immunoblotting using an anti-flu antifor Arg.
body. To increase the detection of the cell surface fractions, four times more of the biotinylated fractions (in both the WT and boca Ϫ Sequence Analysis preparations) were loaded in the gel shown in Figure 5 
